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) @lc 2 allows lIIC. Ilmsk fill(i 1 ~if,ulc 3 slIows fiti c.]cdt odc  wi[lI [! I ;(I wllic.li was
dqmsi(c(l  011 fi’’-altll]]illa t(ilw. ‘1’IK Olllc.1  t\w) Ckdl odc.s \VCJ c JIHI(IC ().s - 1 /!111 lljick
ald wcj c  wit)mul  /1,1 i(l litws. ‘1’lIc.y \\wlc lIIa(lc. l)y illdin(ill[:  Iltc fi’’-al(liililla tulw
11 II (Xlf,l 1 a Wil Kim!’.

‘l-IW (M ~,almnlc.fallic.  ])IC.C.UI sols USC(I w c lRlI((~())2(;l]2 a[d W((X))G (AklI icII),
‘1 ‘j IC.y WC.I c u scd as I c.cci\’c.(i. ‘J’}lc \%l])[M  ])1 C.sstll Cs of tllcsc COIIIJ)OIUI(lS a l e .  1 1 0 1
a\ktilal)lc,  II(U fiI c. tlIcy Ic.a(lily  lIIc.asu Itxl by usual  tcc.l]l]i(j~ms l)c4alIsc tlIc. II IC.lH1
cat l)olIyl  ])oisolls  lIIosl f,au{I,cs. 1 Xy)osi[iotl  latex  of’ CzIclI lIIEttc.1  itil WC] c (Mu llli~ml
f(M tMII]WJ  tittll CS ?~- ‘/() “(: all(i fol  ]fiSCJ CJIC.J [l,iCS c)f ] 50- 250 III] With Jqvtitioll
Ialc.s of 20 3s )Iz..

]t was  f’(mII(] t]Ial tlIc. (Ic.]msi[iwl I dlc. fol cac]I JIIfilc.J ial c.otl](i casi]y i)r. vaI id
by a(l~llslill~, tlm flow Jdk.  of] ]c. ciIIJ icv i’,as \V]]ik kccj)illf,  ttlc ])JC.CUI  S(M lllatrlia]$ a{
ti fld tCIIl]NJd{IllC  Of do “(:. ‘] ’(J (d)(~ill  ~ ]{11/\~~  Jd{iO Of  ~:], C~l JiC.J [’,~S ])1 C.SSIIIC,
ill tiN  dl~lllh Cl WIS djlSfC.(1 to ] 50 llltoll fol  1)()[11 tllll@C.11 all(] Jllo(iillll’1 ]) JC.C(II SOI S .
‘] ‘i IC c] ial li}~] \\’iI dmv  \l’~S ] N] I [w(1 \\’i (1} a f](m’ of hu f“fc.] f,M at.] 0SS Ii]c  wit Id(nv,
J IX(I]1 ill!,  iII a total  c.l IaIIIbcl ])] CSSUI c of F- 1  tolI (luIiIIf,  dcjmsitimi.  lkdlI Cal fic.1  f,as
alId I)uffc.1 p,as \wI  c 99. S!9 % Ilclitllll.

1 k.l)osit  iml was  acco]llJ)lisld  by il I diatillf,  tlIc s(IIMl atc \\’itlI  a 1 CIII’ J c.~’,iot I
of tllc.  Oul])u( of lIIC km] . ‘J’lm llC)lllof,clIc.cJlls  ]m (ion of tllc t)ctilii was sclcdr41 \vi(lI
~ Jll~Sk. “lIIC last.1 was O))c.la[cxi  at 1 ‘/5 IIil ald 75 )17.. ‘J’IIc. C. IIC.I {I,y ilw.idcld WI Ilw
Skll)stl atc \\’as 85 lnl/])dsL A  tllill laycI of RII II Ic.tal  \I:as dcqmikxl hy il Iadiatillf,
ill lJ<lI((X))2t:l]2 va]m oIIly fo] :{() srcojI(is lI~fol  c oj)~jlil)~,  llIc. c]IIII~l)cl  (() \J~((;())6
\’~]  )01 , ‘1’llis tllitl laycJ Pdcilitatc(l  Illodi{tln  (Icj)osilioll.” ‘Jo JII~kC. ild(’.p,l d]
CM 1 Odc.s “1 ~,1 ;(1 s , lIIC sulMIak \vas i]ladiakxl f(u 45 IIiilllltcw tllloll[:ll a ]msitivc
Illask. ‘J’{) JImkc. ckcli o d e s  aloJw, I]IC sII~mlItilc WIS i( I adialcd  ii)J ] () J!lilnllcs v,IiflI
110 JllMk.

] :]CCt 10dC.S \t’CJ C  COJltWfCd by \VJ a])] )ill~, tlICJll ill l]](dyb(kl]lll]l  S(H CWJI  ( / 5
sqIlaJ  c.s/cIII) coatc(l witli  ])IN ilmlll  olI tlIc  colItac.t  s i d e . . ‘]’}IC SC.J (WJI \\’~S tiCd Oil t~lC
t(l~)C Wil]l (). $ 111111  di~lllCkl  Jllo]~~)(~CJl(lll’1  WilC.; a hd of tlIc  xdlnc w i l e  \!’as athcl]c
aIId illsulalcd \vitll (k’. alli]liilla.

]’C.] fol II”J~lI(Z Of (kdt OdCS Wi[ilOUt ~,1 i(]S WIS COJII]M1  Cd With  ]W] fol IIKIIICC.  Of
C.]CCII odc.s will] ~,1 ids ill a wqm CX]WSIII c {cM C] IaIII~WJ (VJ i’J’(;)  wi[]I Sodiulll va]K~J.
‘JIIc. C]lalll~WJ  ]Ias [mc.JI dc.scl i[d ill dc.[ai] ]Jlc.\’i(ms]y (] , ] p); b]iCfiy, il i s  a Staiflkxs
S[(T.] C]IaJll})CI Wi{]l a fhlI~,C. Cold aiflil Q’, SiX fCC.(it]ll  OllfI, ]IS f[)l ]CM{S  aJl(l t}]c.1 I))()(X)[I]I]C.S
and i? ]I(XJICJ  \vc]] W]lidl  [:(WX {]}C. ]cuIf,[lI  o f  llIC. c] Ial II[wJ, dowII (]Ic. (WJIIC.J’.  A  Se.dioll
Of ]) As] ~, t~I{)c. wit]] sc\~CJ a] c](’.c1I O(lC.S IIIa~ I)c I) I[)lIIIt(xl ()]1 tlIc. ]ICa(~J  Wc.]1, 20 p,](lllls
o f  so(liulll  i s  a(ldcd  to tlw cl IaIIIbc.J af[cJ  it i s  C.vacualcd. ‘J’lIc. c]IfiIIJ~w.J  i s  ]ml ill a
tUIW fLll IlilCC ~ll(i t KWkd ; tllC S(}di(llll JllC]tS ~ld St~yS ill ~ ]d i l l  ~ \VC]] at OJIC. Clld
Of tllp, C] Ii3111bC.J  . ‘J ‘]Ic. tcJnJwI atut c. of tlIc Sodiulll ]md ald tlI\Is tlm wqml ])J CMIJ c. of’
sodilltll  IIIay IW COIItI  ollcd by lmalillp, OJ coolillf, tlIc  wc]l.

‘JIIc. C.IW(I odc.s OJI [Im IIASII tulm IIIay [m o] KIakd  ill ]mils as a two ckdIode.,
lIOJ]-  ])(J\\’C.] ])1 O(killf,, C,]cctl oc]lclilic. a] cdl. ]’cufol  II IaIICC  is JIIUISUJCX]  ~)y Colli]latillp,
\’()]lalJ  llll(~flaJllS  Of tlIC C] C.Ctl(d(’-~ ~,li(] ]Mi I Wil]l \’[)][al IIJII()~,JalIIS Of t]](! CkCtlO(k
\vitll(Nll f,lid ]hait ald l)y clc.c[locllcJllical  illljdnl)cc. s]wr[I(Nq)y. Sodiunl tIal Islml i
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ald CICCII ok kilmtic.s  il]fol jnati(>ll  M \vc.]1 as dwtl olyk I csistaIIcc.  I nay Iw cxlI add
fl 011’1 (Ill I Cllt \’ol[af,c d a t a . A  II Iodc.1 \vll{c]l  cm I cktc.s lKJ  [{)1 JIIHIKZ  iti tlw cx]muIc.
tr%[ c]IaIIdw.I will] a fu]i Ah4’J’J 1(: cx~m iIIICIIt  ]IaS ~Icc.11 dcvdqw(i (] ?.).

1<11S(11 :J’S ANJJ IIISC(JSSI(IN

]( \vas fould llIat ]asc.1 c.lIcJf,y  hld 1 c.Jmlitioll 1 ate. lIIUS( ~m kqd 1 C.]al  {VC]~ l o w
ill 01 (ICI to avoid  ablal  ion of t}m dc.jmsitd liicftal. ‘J’IIc last] ]NIISC is 10 IISC.C; last.1
clm.l~:ic,s ~,lc.atc,J tl]al] ?.()() lill ald IC.j)cl{l{oll li3kS  f,l C.a[CI tllall  so IIz Ic.su]tcd  ill
al)lalioll  O f  dc.]msitcd lliafmial,  as scclI I)y cvidc.l Icc o f  Incltitjp,  ill scarll]illf,  c.lcrtIm
liliclmcoj)y aid by a]qmlcvItly low dqmsi(io]l ltitcs. ,SCWc.Jd wtlms IIavc IIIodclc(i

lIIC  illstalltalmus tcm]wIatu Ic. o f  sulIs(Iatc.s illdiatcxl  \vitll ]NIlscd lasms, ald tlm
])Jc(iickd {CI1’l])CJa[(lJ’C.S valy (13), I)ul ill ally  Casctlm tcIll]wJ’atulc  will ~)c > 3 0 ( K )
1<, lli~,ll cIIou~,lI 10 IIIdt  bdh luII~,stclI arid ]Imliulli.

AII c.lcctIoJI  Jliic.Jo~,laj)ll o f  tlw dc.lmi[c-d l<113W flln] is  SIIOWII ijl l;i~,utc. 4.
‘J’llisJlliclC)~,Ja])ll  S]1OWS  I]IC.C.]C.C{I()(IC{(J[)C --().5 pllltllick,  \\’itll f.idiil (lititlic<tc.ls  <
0.1 pill, Accol(lill~,  10 tlIc  Jmkl fbJ C]CK41(XIC ]if’ctimc  based OJI cxtmmivc.  ]I{f,]l
lcIII])c.JatuIc.  life. tests dc.vc.lo]d al llIc. ~ct l’l(qmlsioll lalmja(ory,  this ~, IailI size is
C.XCC.]IC.JI( fm kmf,-live.d Ah4’1’] l(:]lc,l f(~jl~”lal~cc  (14). ‘J’llis Rl+W clcctI( Mlca])])aTc IItly
Ims vcJy low ]mosity; callicl  s[udics IIavc slI(wJI  I<IIAW 10 lIave. cxcc.llc.jI[ sodiuln
Ilansjwll, as(l(~CSl  lliscxalllj)lc, ])c)ssi[)lya l()ll~,~,lailll l(lllll(lalics  (1 S),

l<c)()lli lc.lllj)cJtit(ll  c.ll~cas(licJ~lcl  ltsc)flll c.sllcc.tlc. sistallcc of{llc] )ll[)t(~(lc~)(~si( c(l
dCdlO(lC.S Iiifidc  bcfoJc. ojmJatioIl d i d  Jmt S]IOW a sif,JlifJc.~Ilt diffclc JKz bctwc.cJl  tlm
Ckxll(dcs witlI p,li(ls all(l tlm c.lcc{I(dcs wi{lmlt ~,li(ls. ]kd]I  \VCJC. 10]5 f)/[ l . .
(~111 J”C.llt- \’{)] ~af,C. CXIJVCS ill IIIC V1l’J’{:, SIIOWII ill l~ip,u  I”c. 5 ,  SIIOW a  si~,niflcanf
(~iffC.JC.JICC. b(’.tWCClI  t}lC $’,Jid ])ail a n d  t~l(? JIOJ1-/,li(l  ]Mil. ‘J’licw CX]W.JillWJltS  alc s[ill
OJl~,OiJlf,, f i n d  SO J1O fllJ[{lCJ  (iata 0 1 1  tlIC. (liffCJCJW.S b(’.tWCWdI tllC C] CdlOd IX alC ~C.t
avaihddc.

CON(2 llSloNS

A  ((T.]lII{(]NC  fOJ dcJKKitillf,  JIIC.lal al]()~ fl]ll”N OII a  Sdki SUIkCC.  llaS [)c.CII
(Ic.i’clol)c.(lat  l(l(lcillc)l)sllatc.  (1. l’tl(~lolJ’iiccllcJliical  va]m dc.lmitiwl \\’asllsc(lloIllakc
fill)ls witlI 1<11/W Jatios flon} 5 to .1?; tlIc Jalio was cl)all~,cd by a(ljuslijl~, tlIe fJmv
Jatc o f  Mllicl ~,as fol citl IcJ t h e  lhOd{Ulll OJ tLlllf,stc.Ji ]) J’CXXIISOJ”  Coli’l]mllld.  ]ijlliiS
().s-~  j!ln l}l{d Wj{ll  I]Ic. Comjmsiliotl ]{113\?7\~’c.J’1?  ClrjJ(JsitrCl  OJI Na-fl’’-alumina  S0]{(1
ckc.tmlytc fw tcs(il~p,  as clc.ctloks foj usc ill tlm alkali  Jlw.tal tlwjlnal to clc.ctlic
COllVC,J’kJ . llla(l(liti[~ll  tc~(lc\'c.lc~l)illf, atccllili(Jtlc.  f()J Jilakill~, alloyflllils, alccl]lliquc
f(~J Jllakiilf,  CIIIJCIII Collc.c[iorl f,Iids  wllidl aIc. ildcp,lal  wi[ll  tlIc. dcdIodc. Ilas a l s o
l)c.cJI(lc.\’c.]()])c(] and (] C.JliollS[l~tC(l. 0 . 5  ~~tlltllick elcdIodcs wllic.11 ilwujmatc  suclI
~, Ji(iS,  Colsis[itlf,  of litwx soliic. ??() /~m widr.  and 5-6 ~(lil tl)ick  olI ? lilm  CC1l{CJS,
WCIC. Iiia(k foJ a t(%[ to colMjEIlc tlIcJIl With C.] CCIIO(lCS Jiia(k by ]’L~\7]) Witllml[ ~,tklS.
‘J’llct  cstillf,])  jocessiss[  ill uldcjwny,  aid so final data  ollt]lCC OJlll)aliS ollalC.JIC){J’C{
a\~ailablc.
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